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To write a recursive function f (x), assume you can compute f(y) for some 
y < x, and then calculate f(x) given the value of f(y). 
Example: exponentiation 


int power(int base, int exponent) 


For what values of b < base and exp < exponent can power(b, exp) be 
used to calculate power (base, exponent)? 
Answer: same base, exponent decreased by one... 
ex.: 2° == 2 * 24 


int power(int base, int exponent) 
{ 


return base * power(base, exponent-1) ; 


} 


But the above is not correct... 


We need a stopping condition — i.e. we need the base case. What is a good 
base case for exponentiation? Well, for all bases, we know that base? == 1. 
So, eventually if the exponent is 0, we can just return 1 regardless of the base 
of the exponentiation. 


int power(int base, int exponent) 


t 
if (exponent==0) 
return 1; 
else 
return base * power(base, exponent-1) ; 
} 


In terms of how much calculation is done, this algorithm takes about as 
long as the iterative version. In both cases, we perform n— 1 multiplications. 
Can recursion ever be better? 

Yes, it can. 


e Example 1: The textbook has an example of power which takes loga- 
rithmic time...check it out! 


e Example 2: We can search a sorted array recursively as well. 


